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Live cattle futures markets do not offer much opportunity for effective hedging of 
wholesale beef cuts.  If a Choice-to-Select price spread futures contract were introduced 
this would enhance hedging effectiveness although likely not enough to encourage cross 
hedging.  If a Choice boxed beef futures contract were introduced, hedging Choice 
wholesale beef cuts would be less risky and the addition of a Choice-to-Select price 
spread would enhance hedging effectiveness especially for Select wholesale beef cuts. 
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Hedging Wholesale Beef Cuts 
 
 
Food service establishments face considerable risk from fluctuating wholesale meat 
prices.  Food retailers attempt to maintain relatively stable meat prices over time by 
absorbing some of the changes in supply and demand into their margins [Capps et al. 
(1994) and Namken, Farris, and Capps (1994)].  Fluctuating wholesale prices with 
relatively stable retail prices results in sizeable variation in food service retail margins 
over time.  One potential way to manage this risk is to hedge wholesale meat products in 
the futures market.  Currently wholesale boxed beef futures markets do not exist.  
However, live cattle futures may be a plausible cross hedging instrument for wholesale 
beef products.  Alternatively, if live cattle futures do not offer wholesale beef product 
hedging opportunities, this may provide motivation for introduction of a wholesale boxed 
beef futures contract. 
Previous research indicated that wholesale beef and live cattle futures markets 
were highly correlated suggesting relatively low levels of basis or hedging risk associated 
with cross hedging boxed beef cuts in live cattle futures [Hayenga and Dipietre (1982) 
and Miller and Luke(1982)].  However, these two studies are nearly 20 years old and 
numerous changes in cattle and boxed beef markets have occurred since raising questions 
whether these conclusions remain robust.
1  More recently, Hayenga, Jiang, and Lence 
(1996) examined cross hedging of beef (and pork) products in live cattle (and lean hog) 
futures over the January 1986 through June 1995 period.  Results differed from earlier 
studies in that live cattle futures appeared to provide a viable hedging opportunity for 
                                                 
1 In particular, numerous changes have occurred in live cattle futures contract specifications over time, beef 
quality grading has changed and become considerably more prevalent, important structural changes have 
occurred in the beef wholesale markets, and the wholesale Choice-to-Select price spread has realized 
increased variability.   2 
beef Chucks but not for Top Butts.  This study goes beyond the time period covered by 
Hayenga, Jiang, and Lence (1996) by estimating hedge ratios over the January 1996 
through June 2001 period (detailed in the Data section). 
Previous studies have only considered cross hedging of Choice grade wholesale 
beef cuts.  The percentage of beef that is quality graded increased from about two-thirds 
in 1986 to more than 90% by 1999 (U.S. Department of Agriculture).  USDA data 
indicate that nearly one-half of current beef trade is comprised of Select grade cuts.  
Despite the volume of Select beef trade, we are not aware of any study that has examined 
cross hedging of Select grade wholesale beef cuts. 
As beef quality grading has increased in importance over time, variation in the 
wholesale Choice-to-Select carcass cutout equivalent price spread has also increased.  For 
example, during 1991-95 the weekly light-weight wholesale boxed beef Choice-to-Select 
price spread had a standard deviation of $2.38/cwt.  However, during 1996-2000 the 
standard deviation of the spread increased by more than 50% to $3.82/cwt.  Increased 
variation in the Choice-to-Select wholesale boxed beef price spread increases wholesale 
beef cut cross-hedging risk using live cattle futures.  Live cattle futures specifications 
represent a 55% Choice and 45% Select set of animals.  Thus, variation in the Choice-to-
Select price spread increases hedging risk for Choice and Select wholesale boxed beef 
cuts.  However, much of the Choice-to-Select price spread risk present when cross 
hedging wholesale beef cuts could perhaps be reduced if a spread futures contract existed. 
To motivate consideration of a Choice-to-Select price spread futures contract for 
hedging wholesale beef cuts, figure 1 illustrates weekly price variability from January 
1996 through June 2001 for Choice and Select 180 Strip Loin wholesale beef prices and   3 
their difference.  Price variability in Choice and Select cuts as well as variability in their 
difference is apparent.  The Select Strip Loin had an average discount of $65.65/cwt 
relative to Choice with a standard deviation of $35.17/cwt and a range from $1.63/cwt to 
$158.64/cwt over the 5 ½ -years.  A wholesale beef hedging program that does not 
account for variability in the Choice-to-Select price spread, for cuts in which quality 
grade matters, will have substantial basis risk because of variability in the quality grade 
price spread. 
Futures market liquidity problems likely preclude futures trading for individual 
Choice and Select wholesale boxed-beef cuts.  Likewise, separate futures markets for 
Choice and Select boxed beef carcass cutouts may not generate sufficient trading volume, 
even though the two may have different enough price patterns to warrant separate 
markets [Lusk et al. (2001)].  A Choice-to-Select price spread futures contract that trades 
a carcass cutout spread together with current live cattle futures may be a viable 
compromise.  An important contribution of this study is to determine how much hedging 
performance of wholesale beef cuts might be enhanced by multiple cross hedge using 
either live cattle or Choice boxed beef futures together with a Choice-to-Select wholesale 
price spread contract. 
The objectives of this study are: 1) to estimate cross hedging relationships and 
risks for selected wholesale Choice and Select grade boxed beef cuts using live cattle 
futures, 2) to determine whether a Choice-to-Select wholesale carcass equivalent price 
spread futures contract would enhance cross hedging effectiveness of wholesale boxed 
beef, and 3) to determine whether a Choice wholesale boxed-beef carcass-equivalent 
futures contract augmented with a Choice-to-Select spread contract would increase   4 
hedging effectiveness for wholesale beef cuts.  An important result is an assessment of 
whether it is worth developing futures contracts trading the Choice-to-Select wholesale 
boxed beef price spread and wholesale boxed-beef carcass cutout. 
 
Model 
The theory of cross hedging has been well developed and thoroughly documented [see 
Johnson (1960); Anderson and Danthine (1981); Benninga, Eldor, and Zilcha (1984); 
Kahl (1986); and Myers and Thompson (1989)].  Numerous studies have estimated both 
simple [see Buhr (1986); Elam (1988); Hayenga and DiPietre (1982); Hayenga, Jiang, 
and Lence (1996); and Schroeder and Mintert (1988)] and multiple cross hedges [Miller 
(1985)] for a variety of commodities.  The framework used here for estimation of 
hedging relationships is a multiple [Miller (1985)] generalized conditional model [Myers 
and Thompson (1989)] as modified by Vinswanath (1993) and applied to a simple 
hedging model by Hayenga, Jiang, and Lence (1996).
2  The model is: 
 
where i refers to particular wholesale boxed beef cut, j refers specific live cattle futures 
contract month (j= 1, 2, …6 corresponding to the six live cattle futures contract trading 
months), t refers to week, 6 is the length of the hedging horizon,
3 C is the cash wholesale 
beef cut price, LCF is the live cattle futures price (or the wholesale boxed beef carcass 
                                                 
2 This model is similar to that used by Hayenga, Jiang, and Lence (1996), except they only considered live 
cattle futures and did not consider the Choice-to-Select wholesale price spread as an additional futures 
hedging instrument.    
 
3 The hedging horizon here is assumed to be 1-week in all hedge ratio estimates presenter here.  Hedge 
ratios could differ for different hedging horizons. 
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cutout equivalent price as described later, depending on the model), CSP is the wholesale 
Choice-to-Select boxed beef cutout price spread, BASIS is the nearby basis (C minus 
LCF), e is a random error.  The hedge ratio for live cattle futures is $1 and for the Choice-
to-Select spread futures is $2.  The BASIS terms in (1) are included to make the estimates 
conditional on current information.
4  Myers and Thompson (1989) argued that relevant 
information, in addition to lagged cash and futures prices, should be considered 
conditioning information in the cross hedging regression.  However, assuming efficient 
markets, the current basis [Vinswanath (1993)], together with the Choice-to-Select spread 
should reflect relevant information present in the market at any time. 
 In equation (1), $1, the hedge ratio on live cattle futures (or boxed beef cutout), 
would be expected to be positive for both Choice and Select grade beef cuts.  This means 
that that futures market position in live cattle would be the same as the cash position (i.e., 
sell live cattle to go short wholesale beef).  However, $2, the Choice-to-Select spread 
hedge ratio is expected to be positive for Choice beef cuts and negative for Select grade 
cuts.  The reason for this is the live cattle futures market contract specification calls for 
55% Choice and 45% Select grade cattle.  Thus, as the spread widens, the price of Choice 
wholesale beef would be expected to increase relative to live cattle futures and the price 
of Select wholesale cuts would be expected to decrease, especially for cuts in which 
quality grade is important to value (e.g., steak cuts).  When hedging Choice cuts, the 
Choice-to-Select price spread futures position is expected to be the opposite of when 
hedging Select cuts.   The same model as presented by (1) only substituting the Choice 
wholesale boxed beef cutout carcass equivalent price in place of live cattle futures is used 
                                                 
4 One concern of such a model could be simultaneity of the right-hand-side variables.  However, as pointed 
out by Myers and Thompson (1989) this is not relevant because (1) is simply a “direct single-equation 
method for computing the generalized optimal hedge ratio estimate” (p. 863).   6 
to determine the amount of hedging enhancement offered by a wholesale boxed beef 
futures contract.   
 
Data 
Several of the most actively traded weekly weighted-average boxed beef cut prices for 
Choice and Select grades were collected from Sparks Companies, Inc.
5  Weekly-average 
nearby contract live cattle futures prices were obtained from the Chicago Mercantile 
Exchange.  The nearby contract was defined as from the first week after the week 
containing the 15
th of the previous contract expiration month through the week containing 
the15
th of the expiring contract month.  This results in six different futures contract 
periods for live cattle or six model periods for each beef cut in equation (1). 
Futures prices for the Choice-to-Select wholesale price spread and for Choice 
wholesale boxed beef cutout carcass equivalent do not exist because no such futures 
markets currently trade.  Therefore, proxy variables for these series were needed.  The 
cash market weekly price spread was used as a proxy for the Choice-to-Select spread 
futures price.  The particular proxy variable was the light-weight (600-750 lbs.) USDA 
Choice-to-Select boxed beef wholesale cutout equivalent price spread.  The light-weight 
Choice wholesale boxed beef cutout carcass equivalent cash market quote was used as 
the boxed beef futures contract price.  The wholesale prices were obtained from the 
Livestock Marketing Information Center. 
                                                 
5 The particular cuts analyzed included Choice and Select 112a Ribeye, Boneless, 12-up lbs.; 116c Chuck 
Roll, 13-24 lbs.; 114 Shoulder Clod, 13-25 lbs.; 120 Brisket, 6-14 lbs.; 161 Round, Boneless, 42-80 lbs.;  
168 Inside Round, 14-26 lbs.; 170 Gooseneck Round, 18-33 lbs.; 174 Short Loin 2X3, 16-30 lbs.; 180 Strip 
Loin, 14-Up lbs.; 184 Top Butt, 13-Up lbs.; 185a Sirloin, Flap, 1-3 lbs.; 189a Tenderloin Trimmed, 5-up 
lbs.; and  193 Flank Steak, 1-3 lbs.    7 
All analyses use nearby futures contracts.  Therefore, using a cash series as a 
proxy for a nearby futures price is less of a concern than if deferred contract prices were 
needed.  Elam (1988) and Schroeder and Mintert (1988) used cash prices as proxies for 
nearby futures prices in analysis of hedging opportunities in the cash-settled feeder cattle 
futures market.  The use of cash series instead of actual futures prices may make hedge 
estimates more highly correlated with an individual wholesale cut price than actual 
futures prices would because the futures contract would be as much as eight weeks from 
expiration at times.  However, without availability of actual futures prices, it is difficult 
to envision more reasonable series to use as nearby futures price proxy variables. 
Live cattle futures contract specifications changed from 100% Choice to 55% 
Choice and 45% Select beginning with the June 1995 contract and this may have altered 
basis relationships [Parcell, Schroeder, and Dhuyvetter (2000)].  Therefore, the analyses 
only consider from January 1996 through June 2001. 
 
Results 
The first step in the analysis was to test the data for stationarity.  Wholesale beef cut 
prices, live cattle futures prices, the Choice-to-Select price spread, and the Choice 
wholesale boxed beef cutout carcass equivalent were all nonstationary using the Dickey-
Fuller unit root test.
6  They were all stationary in first differences.  Therefore, first 
differences of the data were taken prior to estimation.  This results in estimation of 
equation (1) using price changes as suggested by Vinswanath (1993). 
                                                 
6 Over the entire 5 ½-year time period most of the price series were stationary.  However, when the series 
were split into six different time periods corresponding to the live cattle futures contracts, all of the series 
were nonstationary.   8 
Hedging Using Live Cattle Futures  
The hedge ratio estimation models for hedging wholesale beef cuts in live cattle 
futures and the Choice-to-Select price spread were estimated in four different forms.  The 
first model is a simple regression of differenced wholesale cut price on differenced live 
cattle futures price (Model 1).  That is, in equation (1) $2 and all $k’s were restricted to 
equal zero.  This represents cross-hedging wholesale beef in just live cattle futures (i.e., a 
traditional simple cross hedge).  The second model introduces the differenced Choice-to-
Select price spread in addition to live cattle futures (Model 2).  The third model is the 
same as model 1 but it includes lagged “basis” values to provide generalized conditional 
hedge ratios (Model 3).  The fourth model is the same as model 2 in addition to including 
the lagged basis values (Model 4).  Of primary interest is a comparison of models 3 and 4 
to determine to what extent a Choice-to-Select price spread futures contract might 
improve hedging performance.  Models 1 and 2 are included to compare traditional hedge 
ratios with generalized estimates from models 3 and 4. 
A total of 624 cross-hedge models using live cattle futures were estimated (13 
beef cuts times 2 quality grades times 6 live cattle futures contracts times 4 different 
estimation forms).  Presenting results for all 13 Choice and Select beef cuts would take 
excessive space.  Therefore, results for three cuts are examined in some detail and results 
of remaining models are generally summarized. 
Tables 1-3 present cross-hedging estimates for Choice and Select 112a Boneless 
Ribeye, 116c Chuck Roll, and 180 Strip Loin cuts.  Only hedge ratios, adjusted R-
squares, and root mean squared errors (RMSE) of the four different models [just using 
live cattle (model 1), using live cattle and the spread (model 2), using live cattle with   9 
lagged basis (model 3), and using live cattle and the spread augmented with the lagged 
basis values (model 4)] for one-week hedges are reported.   
Adjusted R-squares of all models are small (most less than 0.30).  This indicates 
cross hedging wholesale beef cuts with live cattle futures and a Choice-to-Select spread 
contract involve risk.  Although the R-squares are smaller than previous studies, because 
data are in first differences, they cannot be directly compared to those estimated using 
price levels as a relative measure of hedging effectiveness.  Nonetheless, it is informative 
to gain an understanding of how R-squares vary between price-level and price-change 
models.  Hayenga, Jiang, and Lence (1996) had R-squares for wholesale beef Chucks 
regressed against live cattle futures with the series in price levels of 0.53 to 0.97 and for 
Top Butts of 0.10 to 0.86 depending on the month and particular model specification.  
Differenced data generally results in smaller R-squares.  For example, the Choice 112a 
Ribeye models estimated here had R-squares for model 4 using differenced data that 
ranged from 0.09 to 0.43.  Whereas, these same models estimated using data in levels had 
R-squares ranging from 0.87 to 0.97. 
The Strip and Ribeye are steak products and the Chuck Roll is likely to be ground 
or further processed.  As such, quality grade is not as important for the Chuck as it is for 
the Strip or Ribeye.  Thus, we expect the Choice-to-Select price spread not to be of value 
as a hedging instrument for the Chuck relative to the Strip or Ribeye.  This is revealed in 
the results.  For the Chuck (table 2), the spread variable is statistically different from zero 
at the 0.05 level during only one contract month (Dec Choice).  Whereas, for both the 
Ribeye and Strip, the spread is statistically different from zero in four or five of the six 
contract months (for either Choice or Select for conditional model 4).     10
Consistent with expectations, the spread has a positive sign for Choice steak cuts 
and is generally negative for Select steak cuts.  Although, the spread coefficient is 
generally not statistically different from zero for Select cuts.  Seasonality in the statistical 
significance and magnitude of the spread variable is expected because of seasonality in 
the Choice-to-Select price spread [Lusk et al.(2001)] as well as different seasonal patterns 
present across different wholesale beef cuts [Capps et al. (1994)].  
The average (across contracts) adjusted R-squares for all 13 beef cuts for model 3 
(conditional estimates using just live cattle futures) compared to model 4 (using live 
cattle and the spread) are presented in figures 2 (Choice cuts) and 3 (Select cuts).  Two 
notable patterns are present.  First, the Choice models improved more than the Select 
models by introduction of the spread variable, although the improvement was modest.  
Second, the models for steak cuts (e.g., Ribeye, Short Loin, Strip Loin, and Flank Steak) 
improved more than the other cuts by including the spread.  However, these figures 
reinforce the poor explanatory power of live cattle futures and the Choice-to-Select price 
spread in explaining variability in individual beef wholesale cut prices.   
Hedging wholesale beef cuts using just live cattle futures does not appear to be a 
viable strategy.  The correlation between live cattle futures prices and Choice and Select 
wholesale beef cuts is low and hedging risk appears substantial.  Adding the Choice-to-
Select price spread as a hedging instrument in addition to live cattle futures improves 
hedging opportunities for some cuts (primarily steak-type cuts) during some months 
(August, October, December, and February), but does not appear to contribute a lot to 
hedging performance for other cuts (those that will typically be further processed).     11
Hedging Using Wholesale Boxed Beef Cutout 
Can the relatively poor hedging opportunities for wholesale beef cuts in live cattle 
futures be improved upon if a wholesale boxed-beef cutout carcass equivalent futures 
contract was available?  Some have suggested that as liquidity of price discovery has 
declined in cash fed cattle markets, a probable transition is for a carcass or boxed beef 
futures contract to replace the live cattle futures contract [e.g., Schroeder et al. (1988)].  
Therefore, to determine whether a composite boxed beef futures contract might offer 
additional hedging effectiveness, the models were re-estimated substituting the 500-750 
lb. Choice wholesale boxed-beef cash-market cutout carcass equivalent price for live 
cattle futures.   No boxed beef futures market exists.  Therefore, the cash Choice boxed 
beef price, like the spread variable, was used as a proxy for a nearby boxed beef futures 
contract price.  The same contract months as for live cattle were used to allow for direct 
comparison with the results using live cattle futures.  As with the previous models, 
nonstationarity of the data necessitated differencing prior to estimation. 
Cross hedging relationships for four different models, just like for live cattle 
futures, were estimated 1) just the boxed beef price as an independent variable (Model 1), 
2) the boxed beef price together with the Choice-to-Select price spread (Model 2), 3) the 
same as model 1 with addition of lagged “basis” values (Model 3), and 4) the boxed beef 
price, the spread, and lagged “basis” values included to estimate conditional hedge ratios 
(Model 4).
7  Results for the same 112a Ribeye, 180 Strip Loin, and 116c Chuck Roll cuts 
as were reported using live cattle futures are reported for the boxed beef hedges in tables 
4-6 to allow direct comparison. 
                                                 
7 “Basis” as used here refers to the individual boxed beef cut price minus the composite Choice boxed beef 
price.   12
Results reveal several interesting findings.  First, prices for all three cuts (and the 
other 10 not reported here) were more highly correlated with composite boxed beef price 
than with live cattle futures.  For every specific cut (both Choice and Select), nearly 
every contract month had a statistically significant hedge ratio with the composite boxed 
beef price.  Adjusted R-squares typically had a range of from around 0.30 to 0.60, 
generally being at least twice as large as those using live cattle futures.  Figures 4 (Choice 
cuts) and 5 (Select cuts) illustrate the average (across contracts) adjusted R-squares for 
Models 3 and 4 for all 13 cuts using 1) just the Choice composite boxed beef price and 
the lagged basis values as the regressors and 2) adding the Choice-to-Select price spread. 
Consistent with results using live cattle futures, the Choice-to-Select spread was 
more often statistically significant for steak type cuts where quality grade is more 
important relative to roasts or cuts going to further processing.  However, unlike live 
cattle futures models, the Choice-to-Select price spread was not significant as frequently 
for Choice grade cuts, but was more often statistically significant and negative for Select 
cuts.  This is as expected because the wholesale boxed beef price used in the models in 
table 4-6 is the Choice price.  Thus, changes in the Choice-to-Select wholesale price 
spread would be expected to affect Select cut prices more relative to the Choice carcass 
price than Choice cut prices. 
 
Conclusions and Implications 
Analysis of cross hedging relationships for weekly wholesale beef cuts reveals rather 
unimpressive hedging potential with existing futures markets for live cattle for most cuts 
during most seasons.  The strength of the correlation between changes in wholesale beef   13
cuts and live cattle futures prices is rather weak for both Choice and Select cuts 
(including steaks, roasts, and cuts destined for further processing).   This contrasts with 
previous studies that suggested stronger cross-hedging opportunities between beef cuts 
and live cattle futures.  This difference in conclusions likely rests in differences in 
estimation techniques (in particular price differencing necessitated by nonstationarity 
suggests weaker beef cut to futures price relationships than price-level analysis) and in 
structural changes in beef industry over time (especially increasing Choice-to-Select price 
spread variance).   
A Choice-to-Select price spread futures contract offers promise for beef cross 
hedgers especially for cuts with quality grade as an important price determinant (e.g., 
steak).  However, cross hedging wholesale beef cuts in live cattle futures together with a 
Choice-to-Select price spread hedge only modestly improves hedging effectiveness. 
If a Choice boxed beef cutout carcass equivalent futures market were introduced, 
hedging opportunities for specific Choice and Select beef cuts would have more promise.  
Removal of the (random) price movements that occur between live cattle and wholesale 
beef markets notably increases the effectiveness of hedging beef cuts.  In addition, a 
Choice-to-Select price spread futures contract together with a boxed beef futures contract 
would further enhance the opportunity for wholesale beef cut hedging primarily for 
Select grade cuts. 
 An important implication is that if a Choice composite boxed beef wholesale 
futures contract were introduced, it is likely that a Choice-to-Select price spread futures 
contract would be a compliment to the boxed beef contract, especially for hedging Select 
grade wholesale beef cuts.  That is, hedging activity in a boxed beef contract could be   14
increased by simultaneous trading of a Choice-to-Select price spread futures contract.  As 
price discovery continues to move away from cash fed cattle markets and popularity of 
grid pricing in fed cattle continues to increase, additional opportunities for cattle 
producers to hedge fed cattle premiums and discounts using a Choice-to-Select price 
spread futures contract is likely to materialize [as argued by Graff and Schroeder (1988)].  
This might provide additional motivation for introduction of a Choice-to-Select 
wholesale futures market contract.    15
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Figure 1.  Weekly Choice and Select 180 Strip Loin Wholesale 


























































Figure 2. Adjusted R-squares Hedging Choice Beef Cuts in Live Cattle 
only and Live Cattle with Spread Futures, 








































































































































































































































































































































































































































































































































Figure 4. Adjusted R-squares Hedging Choice Beef Cuts in Choice 
Cutout only and Choice Cutout with Spread Futures,










































































































































































































































































































































































































































































































































Table 1.  Hedge Ratios for Hedging 112a Choice and Select Ribeye Wholesale Beef in Live 
Cattle Futures and the Choice-to-Select Price Spread, Weekly 1996-June 2001. 
Live    Choice    Select 
Cattle    Live  Choice-        Live  Choice-     
Futures    Cattle  Select  Adjusted      Cattle  Select  Adjusted   
Contract
a    Futures  Spread  R-square RMSE    Futures  Spread  R-square  RMSE 
Feb  Model 1  1.92    0.00  17.29    1.93    0.00  12.45 
  Model 2  0.84  6.10**  0.08  16.50    2.09  -0.87  0.00  12.56 
  Model 3  2.67    0.27  14.73    2.43    0.25  10.83 
  Model 4  1.69  5.42**  0.34  14.02    2.73  -1.60  0.24  10.84 
                     
Apr  Model 1  3.34**    0.07  11.26    3.35**    0.09  10.58 
  Model 2  3.38**  -1.20  0.06  11.34    3.43**  -2.82  0.11  10.45 
  Model 3  3.84**    0.09  11.15    3.94**    0.14  10.25 
  Model 4  3.90**  -1.67  0.09  11.19    3.95*  -2.03  0.15  10.23 
                     
Jun  Model 1  5.55**    0.18  12.20    6.12**    0.28  10.14 
  Model 2  5.58**  4.26**  0.25  11.60    6.10**  -2.29  0.30  9.99 
  Model 3  5.33**    0.20  11.99    6.19**    0.29  10.04 
  Model 4  5.48**  4.89**  0.31  11.21    6.20**  -2.18  0.31  9.90 
                     
Aug  Model 1  3.79**    0.02  16.17    6.09**    0.18  10.75 
  Model 2  5.71**  5.51**  0.18  14.83    5.78**  -0.87  0.17  10.82 
  Model 3  4.97*    0.21  14.51    6.71**    0.46  8.78 
  Model 4  4.94*  3.61  0.23  14.33    6.22**  -1.74  0.48  8.61 
                     
Oct  Model 1  5.23**    0.15  10.98    1.77    0.00  10.47 
  Model 2  5.16**  5.42**  0.31  9.92    1.74  2.28  0.02  10.39 
  Model 3  5.86**    0.42  9.12    2.67    0.15  9.66 
  Model 4  5.76**  2.85  0.43  8.99    2.65  0.30  0.13  9.79 
                     
Dec  Model 1  4.37*    0.05  15.08    0.96    0.00  11.87 
  Model 2  2.62  5.25**  0.33  12.64    1.18  -0.64  0.00  11.97 
  Model 3  3.29    0.15  14.20    1.19    0.00  12.37 
  Model 4  2.24  4.70**  0.31  12.83    1.45  -0.74  0.00  12.48 
                     
a The number of observations for each model are: Feb 50; Apr 51; Jun 53; Aug 46; Oct 43; and Dec 44. 
* Indicates hedge ratio statistically different from zero at the 0.10 level. 
** Indicates hedge ratio statistically different from zero at the 0.05 level.       
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Table 2.  Hedge Ratios for Hedging 116c Choice and Select Chuck Roll Wholesale Beef in 
Live Cattle Futures and the Choice-to-Select Price Spread, Weekly 1996-June 2001. 
Live    Choice    Select 
Cattle    Live  Choice-        Live  Choice-     
Futures    Cattle  Select  Adjusted      Cattle  Select  Adjusted   
Contract
a    Futures  Spread  R-square RMSE    Futures  Spread  R-suqare  RMSE 
Feb  Model 1  1.72**    0.06  5.47    1.72**    0.14  4.12 
  Model 2  1.59*  0.73  0.06  5.48    1.68**  0.18  0.10  4.16 
  Model 3  1.82**    0.04  5.55    1.88**    0.10  4.16 
  Model 4  1.74*  1.12  0.04  5.53    1.83**  0.26  0.08  4.20 
                     
Apr  Model 1  1.08*    0.05  4.30    1.82**    0.22  3.54 
  Model 2  1.05*  1.03  0.06  4.27    1.82**  0.10  0.20  3.58 
  Model 3  1.43**    0.12  4.14    1.90**    0.33  3.28 
  Model 4  1.45**  0.95  0.13  4.11    1.90**  -0.11  0.31  3.32 
                     
Jun  Model 1  1.32**    0.17  2.98    0.89*    0.05  3.58 
  Model 2  1.31**  -0.84*  0.21  2.89    0.89*  -0.56  0.05  3.57 
  Model 3  1.41**    0.14  3.02    0.98*    0.05  3.57 
  Model 4  1.34**  -0.79  0.17  2.97    0.99*  -0.53  0.05  3.57 
                     
Aug  Model 1  1.40    0.03  5.32    1.92**    0.10  4.72 
  Model 2  1.58*  0.54  0.02  5.34    1.85**  -0.21  0.08  4.77 
  Model 3  1.98**    0.17  4.94    2.03**    0.21  4.42 
  Model 4  2.12**  0.41  0.15  4.97    1.98**  -0.11  0.19  4.47 
                     
Oct  Model 1  2.05**    0.11  5.05    0.76    0.00  4.09 
  Model 2  2.06**  -0.47  0.10  5.09    0.76  -0.01  0.00  4.14 
  Model 3  1.69**    0.19  4.83    0.76    0.00  4.23 
  Model 4  1.70**  -0.45  0.17  4.88    0.77  -0.13  0.00  4.82 
                     
Dec  Model 1  2.35**    0.15  4.87    1.66**    0.17  3.17 
  Model 2  1.94**  1.21**  0.27  4.52    1.68**  -0.08  0.15  3.20 
  Model 3  1.96**    0.20  4.72    1.53**    0.14  3.22 
  Model 4  1.57*  1.05**  0.26  4.54    1.54**  -0.05  0.12  3.26 
                     
a The number of observations for each model are: Feb 50; Apr 51; Jun 53; Aug 46; Oct 43; and Dec 44. 
* Indicates hedge ratio statistically different from zero at the 0.10 level. 
** Indicates hedge ratio statistically different from zero at the 0.05 level.       
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Table 3.  Hedge Ratios for Hedging 180 Choice and Select Strip Loin Wholesale Beef in Live 
Cattle Futures and the Choice-to-Select Price Spread, Weekly 1996-June 2001. 
Live    Choice    Select 
Cattle    Live  Choice-        Live  Choice-     
Futures    Cattle  Select  Adjusted      Cattle  Select  Adjusted   
Contract
a    Futures  Spread  R-square RMSE    Futures  Spread  R-square  RMSE 
Feb  Model 1  2.42*    0.04  9.07    2.02    0.02  9.38 
  Model 2  1.79  3.59**  0.16  8.51    2.24  -1.21  0.02  9.41 
  Model 3  2.31    0.02  9.15    2.07    0.00  9.70 
  Model 4  1.37  4.58**  0.19  8.35    2.24  -1.23  0.00  9.78 
                     
Apr  Model 1  1.06    0.00  12.15    4.14**    0.11  11.67 
  Model 2  0.99  2.71  0.00  12.08    4.21**  -2.63  0.12  11.60 
  Model 3  0.62    0.03  11.90    3.10*    0.13  11.56 
  Model 4  0.53  2.43  0.04  11.87    3.10*  -2.78  0.14  11.49 
                     
Jun  Model 1  4.41**    0.07  14.89    3.54**    0.09  11.03 
  Model 2  4.42**  1.97  0.07  14.92    3.52**  -3.23*  0.14  10.68 
  Model 3  4.65**    0.15  14.27    3.86**    0.15  10.63 
  Model 4  4.64**  0.41  0.13  14.41    3.91**  -2.63*  0.19  10.42 
                     
Aug  Model 1  2.64    0.00  16.64    4.75**    0.13  10.21 
  Model 2  5.31**  7.68**  0.31  13.82    4.71**  -0.12  0.11  10.32 
  Model 3  3.20    0.00  17.19    5.76**    0.12  10.23 
  Model 4  5.15*  8.50**  0.28  14.15    5.68**  -0.70  0.11  10.33 
                     
Oct  Model 1  1.88    0.01  10.18    0.22    0.00  11.02 
  Model 2  1.83  4.65**  0.16  9.36    0.24  -2.18  0.00  10.97 
  Model 3  2.47    0.13  9.51    0.86    0.00  11.47 
  Model 4  2.27  3.16*  0.19  9.21    0.78  -2.08  0.04  11.49 
                     
Dec  Model 1  3.97*    0.05  13.17    2.75    0.06  11.36 
  Model 2  2.00  5.92**  0.54  9.20    3.04  -0.85  0.02  11.41 
  Model 3  4.98**    0.22  11.95    2.64    0.02  11.39 
  Model 4  1.88  6.09**  0.51  9.51    2.99  -1.13  0.02  11.38 
                     
a The number of observations for each model are: Feb 50; Apr 51; Jun 53; Aug 46; Oct 43; and Dec 44. 
* Indicates hedge ratio statistically different from zero at the 0.10 level. 
** Indicates hedge ratio statistically different from zero at the 0.05 level.       
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Table 4.  Hedge Ratios for Hedging 112a Choice and Select Ribeye Wholesale Beef in 
Choice Carcass Cutout and the Choice-to-Select Price Spread, Weekly 1996-June 2001. 
Live    Choice    Select 
Cattle    Light  Choice-        Light  Choice-     
Futures    Choice  Select  Adjusted      Choice  Select  Adjusted   
Contract
a    Carcass  Spread  R-square RMSE    Carcass  Spread  R-square RMSE 
Feb  Model 1  1.85    0.03  16.95    0.92    0.00  12.44 
  Model 2  0.86  5.49**  0.09  16.43    1.20  -1.55  0.00  12.50 
  Model 3  1.35    0.32  14.23    1.06    0.31  10.36 
  Model 4  0.44  5.22*  0.37  13.66    1.50*  -2.52  0.33  10.22 
                     
Apr  Model 1  3.09**    0.39  9.13    2.82**    0.36  8.84 
  Model 2  3.34**  -3.38**  0.43  8.85    3.18**  -4.88**  0.47  8.08 
  Model 3  3.17**    0.39  9.12    2.55**    0.34  9.00 
  Model 4  3.67**  -4.86**  0.48  8.45    3.08**  -4.68**  0.43  8.36 
                     
Jun  Model 1  5.04**    0.53  9.22    3.81**    0.38  9.43 
  Model 2  4.87**  3.05**  0.57  8.83    4.00**  -3.30**  0.44  8.97 
  Model 3  5.23**    0.49  9.58    3.73**    0.33  9.79 
  Model 4  4.98**  3.56**  0.54  9.07    4.15**  -3.49**  0.40  9.28 
                     
Aug  Model 1  5.51**    0.54  11.02    2.87**    0.27  10.18 
  Model 2  5.63**  -0.45  0.53  11.14    4.58**  -5.92**  0.56  7.92 
  Model 3  5.21**    0.51  11.43    1.58*    0.35  9.60 
  Model 4  5.36**  -0.72  0.50  11.56    3.65**  -5.27**  0.55  7.98 
                     
Oct  Model 1  4.03**    0.35  9.64    3.51**    0.34  8.51 
  Model 2  3.48**  2.45  0.36  9.55    3.73**  -0.95  0.33  8.57 
  Model 3  3.01**    0.37  9.48    3.26**    0.36  8.36 
  Model 4  2.93**  1.66  0.36  9.53    3.55**  -1.59  0.36  8.37 
                     
Dec  Model 1  3.65**    0.37  12.26    1.67**    0.12  11.05 
  Model 2  2.47**  2.82*  0.40  11.93    3.54**  -4.43**  0.30  9.82 
  Model 3  3.13**    0.34  12.57    1.76**    0.07  11.38 
  Model 4  2.14*  2.86*  0.37  12.28    3.65**  -4.49**  0.28  10.01 
                     
a The number of observations for each model are: Feb 50; Apr 51; Jun 53; Aug 46; Oct 43; and Dec 44. 
* Indicates hedge ratio statistically different from zero at the 0.10 level. 
** Indicates hedge ratio statistically different from zero at the 0.05 level.       
   24
Table 5.  Hedge Ratios for 116c Choice and Select Chuck Roll Wholesale Beef in Choice 
Carcass Cutout and Choice-to-Select Price Spread, Weekly 1996-June 2001. 
Live    Choice    Select 
Cattle    Light  Choice-        Light  Choice-     
Futures    Choice  Select  Adjusted      Choice  Select  Adjusted   
Contract
a    Carcass  Spread  R-square RMSE    Carcass  Spread  R-square RMSE 
Feb  Model 1  1.66**    0.36  4.51    1.42**    0.44  3.28 
  Model 2  1.76**  -0.54  0.36  4.54    1.58**  -0.92*  0.46  3.22 
  Model 3  1.75**    0.36  4.54    1.36**    0.41  3.37 
  Model 4  1.79**  -0.21  0.34  4.59    1.58**  -0.99  0.43  3.31 
                     
Apr  Model 1  1.38**    0.56  2.93    0.85**    0.25  3.48 
  Model 2  1.37**  0.11  0.55  2.96    0.88**  -0.42  0.24  3.50 
  Model 3  1.36**    0.53  3.02    0.67**    0.33  3.28 
  Model 4  1.35**  0.24  0.52  3.05    0.70**  -0.21  0.32  3.31 
                     
Jun  Model 1  0.94**    0.30  2.73    1.12**    0.34  2.98 
  Model 2  1.00**  -1.09*  0.39  2.55    1.16**  -0.84*  0.38  2.89 
  Model 3  1.06**    0.36  2.61    1.10**    0.32  3.02 
  Model 4  1.04**  -0.66  0.37  2.59    1.15**  -1.00**  0.38  2.89 
                     
Aug  Model 1  1.18**    0.22  4.79    0.83**    0.12  4.66 
  Model 2  1.48**  -1.04  0.24  4.70    1.32**  -1.69**  0.24  4.32 
  Model 3  0.95**    0.30  4.51    0.79**    0.25  4.29 
  Model 4  1.24**  -0.93  0.32  4.45    1.21**  -1.40**  0.32  4.09 
                     
Oct  Model 1  0.13    0.00  5.41    0.70**    0.07  3.96 
  Model 2  0.29  -0.69  0.00  5.45    0.86**  -0.75  0.07  3.97 
  Model 3  0.43    0.19  4.83    0.70**    0.12  3.85 
  Model 4  0.69  -1.18  0.20  4.79    0.96**  -1.07  0.14  3.81 
                     
Dec  Model 1  1.43**    0.49  3.75    0.76**    0.31  2.89 
  Model 2  1.56**  -0.30  0.49  3.78    1.34**  -1.38**  0.53  2.40 
  Model 3  1.24**    0.51  3.68    0.75**    0.25  3.01 
  Model 4  1.34**  -0.22  0.50  3.73    1.36**  -1.52**  0.51  2.44 
                     
a The number of observations for each model are: Feb 50; Apr 51; Jun 53; Aug 46; Oct 43; and Dec 44. 
* Indicates hedge ratio statistically different from zero at the 0.10 level. 
** Indicates hedge ratio statistically different from zero at the 0.05 level.       
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Table 6.  Hedge Ratios for 180 Choice and Select Strip Loin Wholesale Beef in Choice 
Carcass Cutout and Choice-to-Select Price Spread, Weekly 1996-June 2001. 
Live    Choice    Select 
Cattle    Light  Choice-        Light  Choice-     
Futures    Choice  Select  Adjusted      Choice  Select  Adjusted   
Contract
a    Carcass  Spread  R-square RMSE    Carcass  Spread  R-square RMSE 
Feb  Model 1  2.71**    0.36  7.42    2.41**    0.26  8.13 
  Model 2  2.39**  1.80  0.37  7.32    3.04**  -3.50**  0.35  7.62 
  Model 3  2.76**    0.35  7.47    2.82**    0.31  7.89 
  Model 4  2.30**  2.86**  0.40  7.17    3.35**  -3.36**  0.37  7.56 
                     
Apr  Model 1  2.39**    0.21  10.73    2.67**    0.25  10.68 
  Model 2  2.31**  1.14  0.20  10.80    3.00**  -4.53**  0.32  10.20 
  Model 3  2.36**    0.25  10.44    2.55**    0.25  10.74 
  Model 4  2.31**  0.73  0.24  10.54    2.99**  -5.16**  0.33  10.12 
                     
Jun  Model 1  4.91**    0.37  12.25    3.70**    0.38  9.10 
  Model 2  4.87**  0.77  0.36  12.35    3.94**  -4.20**  0.49  8.23 
  Model 3  4.88**    0.24  10.54    3.39**    0.40  8.92 
  Model 4  4.89**  -0.31  0.43  11.68    3.79**  -3.73**  0.49  8.27 
                     
Aug  Model 1  5.02**    0.43  12.52    2.67**    0.28  9.30 
  Model 2  4.11**  3.14*  0.46  12.18    3.95**  -4.42**  0.46  8.01 
  Model 3  5.32**    0.43  12.58    2.93**    0.26  9.41 
  Model 4  4.42**  3.05  0.45  12.35    4.36**  -5.09**  0.45  8.08 
                     
Oct  Model 1  3.96**    0.46  7.47    1.70*    0.05  10.59 
  Model 2  3.62**  1.51  0.47  7.46    2.72**  -4.55**  0.15  10.03 
  Model 3  3.68**    0.44  7.61    2.05**    0.01  10.84 
  Model 4  3.48**  1.14  0.44  7.66    2.82**  -4.20*  0.08  10.44 
                     
Dec  Model 1  3.86**    0.55  9.09    1.24*    0.06  11.17 
  Model 2  2.37**  3.51**  0.64  8.15    2.74**  -3.54**  0.17  10.46 
  Model 3  4.02**    0.56  8.96    1.08    0.03  11.32 
  Model 4  2.77**  3.70**  0.63  8.21    2.71**  -3.81**  0.17  10.45 
                     
a The number of observations for each model are: Feb 50; Apr 51; Jun 53; Aug 46; Oct 43; and Dec 44. 
* Indicates hedge ratio statistically different from zero at the 0.10 level. 
** Indicates hedge ratio statistically different from zero at the 0.05 level.       
 